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Background
The Arp2/3 complex is a seven-protein assembly that is
critical for actin nucleation and branching in cells.
Although some DNA methylation patterns are altered
by steroid hormone exposure in the developing brain,
less is known about how changes in steroid hormone
levels influence Arp2/3 complex DNA methylation pat-
terns in the adult brain. Steroid hormones act in the
adult brain to regulate gene expression. Specifically, the
expression of the Arp2 within adult brain is dependent
upon testosterone exposure.
Method and results
Castration dramatically reduces and testosterone repla-
cement restores Arp2 expression in hippocampus. As
decreases in mRNA expression are associated with
increases in DNA promoter methylation, we explored
the hypothesis that Arp2 expression in the adult brain is
maintained through sustained epigenetic modifications
of the Arp2 gene promoter. We find that castration of
adult male rats resulted in decreased Arp2 mRNA
expression and increased methylation of specific CpG
sites within the Arp2 promoter in the hippocampus.
Similarly, castration significantly increased estrogen
receptor a (ERa)/androgen receptor(AR) mRNA expres-
sion and decreased ERa promoter methylation within
the hippocampus. These changes were prevented by tes-
tosterone replacement.
Conclusion
This suggests that the Arp2 DNA promoter methylation
status of some steroid responsive genes in the adult
brain is actively maintained by the presence of circulat-
ing steroid hormones. The maintenance of methylated
states of some genes in the adult brain by the presence
of steroid hormones may play a role in the cytoskeleton
systems.
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